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The steady-state height of stereocilia exceed those of the progenitor MV that cover the surface of the immature hair cells, by a factor of ∼ 1 − 10 (∼ 1 − 100) for cochlear (vestibular) stereocilia. The polymerization rate is slower in the stereocilia by a factor of ∼ 1000 [1] and the radii of stereocilia at the base are typically similar to those of MV. In our model (Eq.2), given these differences in height, the similar base radius and the polymerization rate ratio yields that the ratio γ c /α for stereocilia should be larger by a factor of ∼ 10 6 compared to the MV. Since both MV and stereocilia have approximately uniform coverage by some myosin motors (e.g. myosin-I), it is reasonable to assume that the restoring force parameter α is similar in the two systems. We therefore conclude that the increase in height is facilitated by a very dramatic increase in the effective viscosity γ c below the stereocilia. This calculation may give a causal relationship between the observed formation of the cuticular plate that occurs in conjunction with the height increase of the stereocilia [2] .
During the development of the stereocilia from the initial MV, it is sometimes observed that the radius increases in a manner that is not linearly related to the changes in the height [2] [3] [4] . In [4] for example, it is observed that while the radius increases by a factor of ∼ 2.5 over a period of 12 days, the height increases in a minor way. In our model the radius may increase with the decreasing rate of actin polymerization (as shown in Fig.3 ), as R tip ∼ 1/A [5] . Maintaining a roughly constant height would entail keeping the ratio Aγ c /β constant (Eq.2), which suggests that the decrease in the polymerization rate is balanced by a larger effective viscosity of the cytoplasmic network (if the severing rate β is unaffected). This compensation can arise if, as suggested above, it coincides with the formation of the cuticular plate.
In mature stereocilia, it was found that the rate of actin polymerization increases with stereocilia height [1]. Similarly, it was found that when actin polymerization was blocked, the rate at which stereocilia height decreased was roughly linear but larger for the taller stereocilia. This can be attributed to the restoring force exerted by the myosin motors along the stereocilia, which is proportional to h, resulting in an exponential retraction which can be approximated to a linear function for short times, before slowing down [5] .
While the elongation and shaping of stereocilia clearly depends on actin dynamics, it is possible that at SS conditions the actin core of mature stereocilia becomes static [6] . Our model shows that if the actin polymerization stops the protrusive force F a vanishes, and therefore in order to maintain the stereocilia shape the underlying support of the stereocilia should similarly become rigid.
INTER-STEREOCILIA LINKERS AND THE SCG
Considering a uniform distribution of inter-stereocilia linkers, it is straight forward that in order to maximize the adhesive interactions between stereocilia of different heights, the stereocilia have to assume the SCG, as opposed to having random locations within the stereocilia bundle. The SCG maximizes the binding energy of the inter-stereocilia linkers. This is illustrated in Fig.A. 
RELATION BETWEEN STEREOCILIA HEIGHT AND ROOTLET LENGTH: EVIDENCE FOR THE EFFECTS OF INTER-STEREOCILIA LINKS
We find an experimental manifestation of this additional restoring force in [7] , where the relation between the heights and the rootlet lengths of stereocilia was investigated. According to the model [5] , the relation between the height and the rootlet length is given by (Eq.2)
Since the radius at the base does not change significantly between the first and second rows (and sometimes over all the rows), the rootlet length should give a direct measurement for the ratio A/β. If the severing β is uniform in the cell, then the rootlet gives a measure of the polymerization rate A, which increases with the stereocilia height, in qualitative agreement with previous direct observations [1] . In Fig.B we present the experimental data for the rootlet lengths, given in [7] . The images indicate that between rows of different heights there is indeed a monotonic increasing relation between the height and the rootlet length. However, within each row the height has a much narrower spread compared to the large fluctuations in the rootlet length between neighboring stereocilia. * Corresponding author: nir.gov@weizmann.ac.il 
FIG. A:
Illustrating the effect of inter-stereocilia linkers (red ovals) in driving the SCG, so that the overall stereocilia binding is maximized. The kinocilium is the tall black bar, shown here to be located at the edge of the apical surface of the cell. The SCG (a) maximizes the contact length between the stereocilia available for linkers, as opposed to a random height organization (b).
FIG. B:
A comparison between the experimental relation of the stereocilia heights (h) and rootlet lengths [7] (symbols) and the theoretical model (Eq.S1, solid lines). In the plots we used for the model calculations the values: Rtip = 0.1µm, R base = Rtip(0.8e −2h + 0.2) (based on [8]), and β (γc/α) was best fitted to the data. Note that based on our proposal for the origin of the SCG we expect to have a different γc for each row (noted by t-tall, i-intermediate and s-short). We plot here the theoretical fit for a constant γc, to demonstrate the general expected trend.
